Many of the electronic properties of hightemperature cuprate superconductors (HTSC) are strongly dependent on the number of charge carriers put into the CuO 2 planes (doping). Superconductivity appears over a dome-shaped region of the doping-temperature phase diagram. The highest critical temperature (T c ) is obtained for the so-called "optimum doping". The doping mechanism is usually chemical; it can be done by cationic substitution. This is the case, for example, in La 2-x Sr x CuO 4 where La 3+ is replaced by Sr 2+ thus adding a hole to the CuO 2 planes. A similar effect is achieved by adding oxygen as in the case of YBa 2 Cu 3 O 6+d where d represents the excess oxygen in the sample. In this paper we report on a different mechanism, one that enables the addition or removal of carriers from the surface of the HTSC. This method utilizes a self-assembled monolayer (SAM) of polar molecules adsorbed on the cuprate surface. In the case of optically active molecules, the polarity of the SAM can be modulated by shining light on the coated surface. This results in a light-induced modulation of the superconducting phase transition of the sample. The ability to control the superconducting transition temperature with the use of SAMs makes these surfaces practical for various devices such as switches and detectors based on high-T c superconductors.
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Tuning the critical temperature of cuprate superconductor films using self-assembled organic layers In cuprate superconductors, Tc has an approximately quadratic dependence on carrier concentration. [1] The carrier concentration is an order of magnitude lower than that of metals and the screening is weaker. This raises the possibility of modifying the carrier concentration by applying an electric field to the surface. One approach was to use field-effect devices. [2, 3] Here we report on an alternative approach to doping the surface of the HTSC, namely with the use of a molecular self-assembly method.
A self-assembled monolayer (SAM) is an organized layer of molecules in which one end of the molecule, the binding group, is designed to interact favourably with the solid surface of interest, forming a well-organized monolayer on it. [4] The SAM is terminated with a functional group -in our case these are surface dipole-forming molecules or optically active moieties. The expected change in the work function due to a dipole moment of 1 Debye per molecule in a "typical" SAM with molecular density of 5´10 14 cm -2 is ~0.5eV. The resulting electric field is compensated by charge transfer between the substrate and the SAM. The amount of charge transfer per molecule is q=µ/r, where r is the length of the molecule. When adsorbed on a cuprate surface, this charge transfer can be designed to induce holes and thus change the surface carrier density and the resulting critical temperature We found that it is possible to modulate the number of charges in cuprate superconductor films by depositing a self-assembled monolayer on their surface. The monolayer is made of lightsensitive polar compounds, such as an azobenzene derivative, or nanostructures, such as a porphyrin-nanotube composite. On irradiation with light, charges are transferred from the cuprate oxide to the monolayer, resulting in a hole-doped superconductor with a different Tc. The process is reversed when the light is switched off.
This study clearly demonstrates that functional self-assembled monolayers Ref.
can be used to control the Tc of superconductive cuprate oxides. This project is the outcome of an internal collaboration within the Tel Aviv University Center for Nanoscience and Nanotechnology conceived during the annual meeting at "Hagoshrim". The novel approach for modulating Tc, based on the design of functional SAMs found in this research, may pave the way to making dissipationless electrical switches or functional devices for memory storage. This paper was published in Angewandte Chemie, 51, 1-5, April 2012.
Prof. Ori Cheshnovsky
Center Director,
2004-2012
On Jan 31 st Prof. Ori Cheshnovsky stepped down from his role as the Nanocenter director after over 7 years of heading the Nanoscience and Nanotechnology community at TAU. In February 2012, he has assumed the position of the Nanotechnology Center scientific committee chair replacing Prof. Guy Deutscher. Prof. Cheshnovsky joined TAU in 1981 after completing a postdoc in Harvard University. Prof. Cheshnovsky was one of the first people promoting Nanotechnology in Israel serving in the "Bikura" committee of promoting nanoscience reserch (1997) (1998) (1999) (2000) (2001) , and served in the TELEM committee. He led the nano center in building labs, recruiting new nano researchers, supporting outstanding graduate student and postdocs in various nano related fields, as well as purchasing advanced and sophisticated equipment to facilitate excellent research in Nanoscience and Nanotechnology at TAU. He initiated and headed the forum of nano centers in Isarel. On behalf of the TAU nano community, we would like to thank Prof. Cheshnovsky for his seminal contribution to the center and to nano research and the nano community at TAU in general. Hanein is a core member of the Nanoscience and Nanotechnology center from its early days, as well as an active member of the Scientific committee of the center. Prof. Hanein led, together with Prof. Ori Cheshnovsky, the establishment of MNCF, the micro and nano central characterization and fabrication facility at TAU, which today provides services to numerous research groups as well as industrial companies. In addition to her extensive academic activity Prof. Hanein holds a key position in a start-up company in the field of Bio-Med and is a member of several consortia with industrial partners.
Prof. Yael Hanein
The Nanoscience and Nanotechnology community wishes Prof. Hanein success in her new and important role. (Fig. 1 ) was cut into a 50-nmthick SiN membrane and had dimensions of 1 mm (width) and 100 µm (height). Diffraction grating G was cut into a 10-nm-thick SiN membrane (width, 5 µm; height, 100 µm), with period d=100 nm. Width of the individual slits: s=50 nm. L 1 =702 mm, L 2 =564 mm. The arrow pointing downwards indicates the direction of the gravitational acceleration g. each molecule with an accuracy of 10 nm and revealed the build-up of a deterministic ensemble interference pattern from single molecules that arrived stochastically at the detector. In addition to providing this particularly clear demonstration of wave-particle duality, our approach could also be used to study larger molecules and explore the boundary between quantum and classical physics. This paper was published in Nature Nanotechnology, 34, 1-4, March 2012. Experiments were performed in the University of Vienna in collaboration with TAU, the University of Basel, and Karlsruhe Institute of Technology.
New director to the center

Research news
Understanding the interactions of nanomaterials with the immune system is essential for the engineering of new macromolecular systems for in vivo applications. Systematic study of immune activation is challenging due to the complex structure of most macromolecular probes. In collaboration between Vince Rotello's Lab at the University of Massachusetts and Dan Peer's laboratory of Nanomedicine at Tel Aviv University, the researchers have used engineered gold nanoparticles to determine the sole effect of hydrophobicity on the immune response of mouse splenocytes. The gene expression profile of a range of cytokines (immunological reporters) was analyzed against the calculated LogP of the nanoparticle headgroups, with an essentially linear increase in immune activity with the increase in hydrophobicity observed in vitro. Consistent behavior was observed with in vivo mouse models, demonstrating the importance of hydrophobicity in immune system activation. In addition, it was observed that tiny gold particles (2 nm in diameter) decorated with different hydrophobic moieties induce cytokine expression, which is in oppose to the current dogma that small particles (< 50 nm in diameter) are considered as stealth particles, shielded from the immune system. The paper is now on line in the Journal of the American Chemical Society.
Real-time single-molecule imaging of quantum interference
Alexander Tsukernik, Ori Cheshnovsky, et al.
The observation of interference patterns in double-slit experiments with massive particles is generally regarded as the ultimate demonstration of the quantum nature of these objects.
Such matter-wave interference has been observed for electrons, neutrons, atoms, and molecules and, in contrast to classical physics, quantum interference can be observed when single particles arrive at the detector one by one. The build-up of such patterns in experiments with electrons has been described as the "most beautiful experiment in physics". In the paper, published in Nature Nanotechnology, it is shown how a combination of nanofabrication and nano-imaging allows to record the full two-dimensional build-up of quantum interference patterns in real time for phthalocyanine molecules and for derivatives of phthalocyanine molecules, which have masses of 514 AMU and 1,298 AMU respectively. A laser-controlled micro-evaporation source was used to produce a beam of molecules with the required intensity and coherence, and the gratings were machined in 10-nm-thick silicon nitride membranes to reduce the effect of van der Waals forces. Wide-field fluorescence microscopy detected the position of 
Micro-spectroscopy system
The system is a Fourier Transform (FT) Visible-Near IR spectrometer combined with a cooled CCD camera mounted on the camera port of a standard upright Olympus BX51 microscope. The system is produced by Applied Spectral Imaging (http://www.spectral-imaging.com).
The spectrometer records the FT spectrum of a region of interest within the field of view of the camera at every pixel of the camera. The result is a 3D data array where the x-y plane is the spatial coordinates of the region and the third dimension is the wavelength. Since the microscope is equipped with bright/dark field capabilities both in transmission and reflection + basic epi-fluorescence, spatially resolved spectroscopy can be done at each of these modes.
The spectral resolution varies from about 8-10 nm on the blue edge (400 nm) to around 20 nm at the NIR edge (~1000 nm).
The software allows various types of data processing, where the main mode is usually averaging the spectra over a selected number of pixels and doing mathematical operations on the spectra taken at different regions, in particular with respect to a selected background spectrum. The system is located in room 25 in the nano center under the supervision of Prof. Gil Markovich. 
Dr. Amir Natan
Dr. Amir Natan joined the school of Electrical Engineering after completing a post-doc in Northwestern University. Dr. Natan is using first principles quantum calculations and other tools to investigate the electronic properties of materials and devices. Commercial and public software are used in parallel to the development of in-house software and new theoretical methods in the field. The lab's research includes: properties of novel materialsstructural and electronic properties of novel materials (e.g. chemically modified Graphene or novel metal-oxides). Main efforts are in the fields of finding novel materials and devices for energy storage (batteries) and photovoltaic applications. Other topics are: interaction of light with matter -non-linear effects in molecules and nano-structures, photo- tory for tissue engineering and regenerative medicine. Tissue engineering has evolved as an interdisciplinary technology combining principles from the life, material, and engineering sciences with the goal of developing functional substitutes for damaged tissues and organs. Rather than simply introducing cells into a diseased area to repopulate a defect and/or restore function, in tissue engineering the cells are often seeded in or onto biomaterials before transplantation. These materials serve as temporary scaffolds, mimicking the natural extracellular matrix, and promote the reorganization of the cells to form a functional tissue (see figure) . The Dvir lab develops new biomaterials that recapitulate the nanocomposite nature of the extracellular matrix, investigates the explored. In parallel to algorithm development and implementation the group also studies the use of special purpose hardware such as graphical processor units (GPUs).
The lab research facility includes a 200 cores cluster (to be expanded soon). Dr. Natan is participating as a new recruit in the Petroleum Alternatives for Transportation (PAT) excellence center and as a regular member in the Focal Technology Area (FTA) Nano initiative for new materials development for photovoltaic applications.
impact of nanostructures on the properties of scaffolds and on the behavior of engineered cardiac and neuronal tissues. The lab also fabricates and uses various electronic and nonelectronic nanodevices to monitor and trigger certain processes during stem cell differentiation and tissue development in vitro, and to follow the performances of engineered tissues post implantation.
